Scheme S1. Synthesis of carbamate benzophenone probes 5a-d. DCC = N,N'-dicyclohexylcarbodiimide, DMAP = 4-dimethylaminopyridine, HOBt = hydroxybenzotriazole, DMF = dimethylformamide, TFA-DCM = trifluoroacetic aciddichloromethane, Et 3 N = triethylamine.
S2
Synthesis of 4a: 3a (72 mg, 0.13 mmol) was dissolved in ice-cold mixture of TFA (1.5 ml) and DCM (1.5 ml), the reaction was stirred at rt for 3 h and concentrated. The residue was triturated with ice-cold ether to give 4a (70 mg, 98%) as a yellow solid.
1 H NMR (400 MHz, MeOD): δ 7.76 (s, 8H), 2.93 (t, J = 7.6 Hz, 2H), 2.58 (t, J = 7.4 Hz, 1H), 2.45 (t, J = 7.3 Hz 2H), 2.33 -2.28 (m, 4H), 1.92 (p, J = 7.2 Hz, 2H), 1.76 -1.65 (m, 4H), 1.45 (s, 6H Synthesis of 5a: 4a (70 mg, 0.125 mM) was dissolved in DMF (1 ml) followed by addition of Et 3 N (21 µl, 0.15 mmol) at 0 °C. To this mixture was added phenyl chloroformate (19 µl, 0.15 mmol) and the reaction was stirred at rt for 1 h. The reaction mixture was diluted with ethyl acetate (30 ml), washed with H 2 O and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 0.5% → 1% methanol:CHCl 3 ) giving compound 5a (7.6 mg, 11%) as a white solid. R f 0.56 (33% hexanes:EtOAc).
1 H NMR (400 MHz, MeOD): δ 7.77 (s, 8H), 7.38 -7.09 (m, 5H), 3.2 (t, J = 6.8 Hz, 2H), 2.58 (t, J = 7.4 Hz, 1H), 2.43 (t, J = 7.3 Hz, 2H), 2.33 -2.28 (m, 4H), 1.92 (p, J = 7.2 Hz, 2H), 1.76 (bs, 2H), 1.59 (bs, 2H), 1.45 (bs, 6H).
13 C NMR (500 MHz, MeOD) : δ 196.77, 175.17, 174.23, 157.49, 152.90, 144.41, 144.39, 134.21, 132.40, 130.44, 126.37, 122.93, 120.22, 84.25, 70.49, 42.06, 38.20, 36.82, 30.85, 30.34, 30.19, 29.92, 27.80, 26.80, 25.64, 18 Synthesis of 2b: 4,4'-Diaminobenzophenone (300 mg, 1.41 mmol) was dissolved in DMF (5 ml) followed by addition of DCC (700 mg, 3.4 mmol) and DMAP (35 mg, 0.28 mmol). To this mixture was added 1b (11-[Bocamino]undecanoic acid) (852 mg, 2.82 mmol) very slowly and the reaction was stirred at rt for 22 h. The reaction was filtered and the filtrate was diluted with EtOAc, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 0.5% → 1% → 1.5% methanol:CHCl 3 ) giving compound 2b (613 mg, 88%) as a yellow solid. R f 0.71 (25% hexanes:EtOAc). Synthesis of 3b: 5-Hexynoic acid (68 mg, 0.61 mmol) was dissolved in DMF (2 ml) followed by addition of DCC (150 mg, 0.73 mmol) and DMAP (15 mg, 0.12 mmol). To this mixture was added 2b (300 mg, 0.61 mmol) and the reaction was stirred at 60°C for 24 h. The reaction was filtered and the filtrate was diluted with EtOAc, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 0.5% → 1% methanol:CHCl 3 ) giving compound 3b (118 mg, 34%) as a yellow solid. R f 0.60 (33% hexanes:EtOAc). (115 mg, 0.195 mmol) was dissolved in ice-cold mixture of TFA (1.6 ml) and DCM (1.6 ml), the reaction was stirred at rt for 3 h and concentrated. The residue was triturated with ice-cold ether to give 4b (117 mg, 100%) as a yellow solid. Synthesis of 5b: 4b (117 mg, 0.194 mM) was dissolved in DMF (0.8 ml) followed by addition of Et 3 N (32 µl, 0.233 mM) at 0 °C. To this mixture was added phenyl chloroformate (29 µl, 0.233 nM) and the reaction was stirred at rt for 1 h. The reaction mixture was diluted with ethyl acetate (25 ml), washed with H 2 O and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 1% methanol:CHCl 3 ) giving compound 5b (38 mg, 32%) as a white solid. R f 0.7 (33% hexanes:EtOAc).
Synthesis of 4b: 3b
1 H NMR (400 MHz, MeOD): δ 7.76 (s, 8H), 7.38 -7.08 (m, 5H), 3.18 (t, J = 6.8 Hz, 2H), 2.58 (t, J = 7.6 Hz, 1H), 2.43 (t, J = 7.4 Hz, 2H), 2.33 -2.30 (m, 4H), 1.92 (p, J = 7.2 Hz, 2H), 1.73 (bs, 2H), 1.57 (bs, 2H), 1.37 (bs, 12H). 13 C NMR (500 MHz, MeOD) : δ 196.79, 175.22, 174.24, 157.44, 152.91, 144.42, 144.38, 132.40, 130.45, 130.44, 126.36, 122.92, 120.23, 84.26, 70.47, 42.13, 38.20, 36.82, 30.90, 30.72, 30.64, 30.54, 30.48, 30.43, 27.98, 26.90, 25.64, 18.78 
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Synthesis of 1c: Boc-8-Aminocaprylic acid (2.7 g, 10.4 mmol) and N-hydroxysuccinimide (1.2 g, 10.4 mmol) were dissolved in DCM (55 ml). To this mixture was added DCC (3.2 g, 15.5 mmol) and the reaction mixture was stirred at rt for 16 h. The reaction was filtered and the filtrate was diluted with DCM, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated giving Boc-8-Aminocaprylic acid N-hydroxysuccinimide ester (3.5 g, 94%) as a light pink solid. R f 0. To a mixture of Boc-8-Aminocaprylic acid N-hydroxysuccinimide ester (1.35 g, 3.79 mmol) and 5-aminovaleric acid (440 mg, 3.79 mmol) in DMF (20 ml) was added Et 3 N (1.58 ml, 11.4 mmol) and reaction was stirred at rt for 16 h. The reaction mixture was diluted with EtOAc (70 ml), washed with 5% aqueous HCl, dried over Na 2 SO 4 and concentrated. Recrystallization from 50% hexanes:EtOAc gave compound 1c (668 mg, 49%) as a white solid. R f 0.2 (25% hexanes:EtOAc). Synthesis of 2c: 4,4'-Diaminobenzophenone (178 mg, 0.837 mmol) was added to stirred mixture of SS-084 (300 mg, 0.837 mmmol), DCC (170 mg, 0.873 mmol) and HOBt (113 mg, 0.837 mmol) in DMF (3 ml) and the reaction was stirred at rt for 72 h. The reaction was filtered and the filtrate was diluted with EtOAc, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated giving compound 2c (449 mg, 97%) as a yellow solid. R f 0.13 (17% hexanes:EtOAc 
Synthesis of 3c:
5-Hexynoic acid (90 mg, 0.80 mmol) was dissolved in DMF (2 ml) followed by addition of DCC (166 mg, 0.80 mmol) and HOBt (11 mg, 0.80 mmol). To this mixture was added 2c (445 mg, 0.80 mmol) in DMF (1ml) and the reaction was stirred at 60°C for 48 h. The reaction was filtered and the filtrate was diluted with EtOAc, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 0.5% → 1% → 2% methanol:CHCl 3 ) giving compound 3c (219 mg, 42%) as a yellow solid. R f 0.42 (15% methanol:CHCl 3 ). Synthesis of 4c: 3c (218 mg, 0.337 mmol) was dissolved in ice-cold mixture of TFA (1.5 ml) and DCM (1.5 ml), the reaction was stirred at rt for 3 h and concentrated. The residue was triturated with ice-cold ether to give 4c (202 mg, 91%) as a yellow solid. Synthesis of 5c: 4c (200 mg, 0.30 mM) was dissolved in DMF (2 ml) followed by addition of Et 3 N (84 µl, 0.60 mmol) at 0 °C. To this mixture was added phenyl chloroformate (46 µl, 0.36 mmol) and the reaction was stirred at rt for 1 h. The reaction mixture was diluted with ethyl acetate (30 ml), washed with H 2 O and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 0.5% → 1% → 2% methanol:CHCl 3 ) giving compound 5c (32 mg, 16%) as a white solid. R f 0.48 (15% methanol:CHCl 3 ). 196.76, 176.48, 174.74, 174.23, 157.42, 152.89, 144.48, 144.38, 134.21, 132.40, 130.44, 126.37, 122.93, 120.22, 84.26, 70.49, 42.08, 40.02, 37.65, 37.25, 36.82, 30.84, 30.29, 30.16, 30.10, 27.83, 27.12, 25.66, 24.11, 18. 
Synthesis of 1d:
To a mixture of boc-8-Aminocaprylic acid N-hydroxysuccinimide ester (1.35 g, 3.79 mmol) and 8-aminocaprylic acid (600 mg, 3.79 mmol) in DMF (20 ml) was added Et 3 N (1.58 ml, 11.4 mmol) and reaction was stirred at rt for 16 h. The reaction mixture was diluted with EtOAc (70 ml), washed with 5% Synthesis of 2d: 4,4'-Diaminobenzophenone (369 mg, 1.74 mmol) was added to stirred mixture of 1d (697 mg, 1.74 mmol), DCC (359 mg, 1.74 mmol) and HOBt (235 mg, 1.74 mmol) in DMF (4 ml) and the reaction was stirred at rt for 72 h. The reaction was filtered and the filtrate was diluted with EtOAc, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated giving compound 2d (720 mg, 70%) as a yellow solid. R f 0.23 (17% hexanes:EtOAc).
1 H NMR (400 MHz, MeOD): δ 7. 6H), 6.70 (d, J = 8.6 Hz, 2H), 2H), 2H) Synthesis of 3d: 5-Hexynoic acid (132 mg, 1.18 mmol) was dissolved in DMF (2 ml) followed by addition of DCC (243 mg, 1.18 mmol) and HOBt (159 mg, 1.18 mmol). To this mixture was added 2d (700 mg, 1.18 mmol) in DMF (1ml) and the reaction was stirred at 60°C for 48 h. The reaction was filtered and the filtrate was diluted with EtOAc, washed with saturated aqueous NaHCO 3 , 10 % aqueous citric acid and brine, dried over Na 2 SO 4 and concentrated giving compound 3d (523 mg, 64%) as a light brown solid. R f 0.62 (15% methanol:CHCl 3 Synthesis of 4d: 3d (523 mg, 0.760 mmol) was dissolved in ice-cold mixture of TFA (1.5 ml) and DCM (1.5 ml), the reaction was stirred at rt for 3 h and concentrated. The residue was triturated with ice-cold ether to give 4d (533 mg, 100%) as a yellow solid. Synthesis of 5d: 4d (533 mg, 0.758 mM) was dissolved in DMF (3 ml) followed by addition of Et 3 N (211 µl, 1.52 mmol) at 0 °C. To this mixture was added phenyl chloroformate (115 µl, 0.910 mmol) and the reaction was stirred at rt for 1 h. The reaction mixture was diluted with ethyl acetate (30 ml), washed with H 2 O and brine, dried over Na 2 SO 4 and concentrated. The residue was purified by flash chromatography (0% → 0.5% → 1% → 2% → 3% methanol:CHCl 3 ) giving compound 5d (29 mg, 6%) as a white solid. R f 0.17 (33% hexanes:EtOAc). 1 H NMR (400 MHz, MeOD): δ 7.76 (s, 8H), 7.46 -7.08 (m, 5H), 3.28 (t, J = 6.8 Hz, 2H), 3.17 (t, J = 6.8 Hz, 2H), 2.57 (t, J = 7.4 Hz, 1H), 2.45 -2.41 (m, 2H), 2.33 -2.27 (m, 4H), 2.22 -2.17 (m, 2H), 1.92 (p, J = 7.0 Hz, 2H), 1.73 (bs, 2H), 1.65 -1.46 (m, 6), 1.40 -1.31 (m, 12H).
13 C NMR (500 MHz, MeOD) : δ 196.76, 176.36, 175.13, 174.22, 157.42, 152.89, 144.42, 144.40, 134.22, 132.40, 130.44, 126.37, 122.93, 120.22, 84.26, 70.48, 42.09, 40.40, 38.19, 37.25, 36.82, 30.85, 30.49, 30.33, 30.18, 27.92, 27.85, 27.15, 26.79, 25.62, 18.77 Figure S1 . LC-MS analysis shows loss of probe-modified FAAH active site peptide following crosslinking for probes 5a-d. Extracted ion chromatograms correspond to the unmodified (left column) and probe-labeled (right column) active site FAAH peptide before (black) and after (red) crosslinking. Relative peak area of modified peptide after crosslinking is indicated in parenthesis. Absolute scale of each chromatogram shown in upper right corner.
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